Efficient keratinocyte differentiation strictly depends on JNK-induced soluble factors in fibroblasts.
Previous studies demonstrated that fibroblast-derived and JUN-dependent soluble factors have a crucial role on keratinocyte proliferation and differentiation during cutaneous wound healing. Furthermore, mice with a deficiency in Jun N-terminal kinases (JNKs) , JNK1 or JNK2, showed impaired skin development and delayed wound closure. To decipher the role of dermal JNK in keratinocyte behavior during these processes, we used a heterologous coculture model combining primary human keratinocytes and murine fibroblasts. Although cocultured JNK1/JNK2-deficient fibroblasts did not affect keratinocyte proliferation, temporal monitoring of the transcriptome of differentiating keratinocytes revealed that efficient keratinocyte differentiation not only requires the support by fibroblast-derived soluble factors, but is also critically dependent on JNK1 and JNK2 signaling in these cells. Moreover, we showed that the repertoire of fibroblast transcripts encoding secreted proteins is severely disarranged upon loss of JNK under the coculture conditions applied. Finally, our data demonstrate that efficient keratinocyte terminal differentiation requires constant presence of JNK-dependent and fibroblast-derived soluble factors. Taken together, our results imply that mesenchymal JNK has a pivotal role in the paracrine cross talk between dermal fibroblasts and epidermal keratinocytes during wound healing.